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Does the proposal address a specified Focused Action?

-Yes

What county or counties is the project located in?

Butte, Calaveras, Colusa, Contra Costa, Glenn, Fresno, Merced, Madera,
Nevada, Placer, Sacramento, San Joaguin, Solano, Stanislaus, Sutter, and
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Indicate the geographic area of your propesal:
-Sacramento and San Joaquin Rivar Drainage

Indicate the primary species which the proposal addresses:
-Chinese mitten crab (Eriocheir sinensis )

Specify the ERF strategic objective and target(s) with specific pages:

ERP Strategic Objectives/Targets Pages in Pages in
Volume Volume
) |}]
Restore primary and secondary food web production 31,40 81,1585

levels, by seeking to eliminate adverse affects of
introduced aguatic species (Discusslon of this topic
has been limited to the Bay-Delta. We helleve
upstream areas also need to be considered
especially with the introduction of mitten crab).

Maintain, protect, and improve riverine, freshwater 31, 40, 158, -
fish, and essential fish habitat. 162

Reduce competition for food and habitat and direct 40, 420, 421, -
predation of key species by introduced aquatic 423, 463

species.
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ecological processes and interactions,

Reduce impacts to key species such as chinook 460 28, 29
salmon and steelhead trout.

Lessen impacts and improve numbers of commercial 414 45
species such as signal crayiish.

Develop feasible and non-destructive means of 462, 467 81
control for introduged species.

Reduce adverse effects of stressors and/or eliminate 420, 422 -
stressors,

Understand how invasive aguatic organisms affect 462 -
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l. Project Title:

Assessment of the habitat use, trophic status, contaminant loads and distribution of the
Chinese mitten crab (Eriocheir sinensis) in freshwater habitats of the Sacramento and
San Joaquin River Basins.

. Principal Investigators:

Larry Brown {primary contact)
Phone: {316) 278-3098
Email: Irbrown @ usgs.gov

Jason May

Phone: (916) 278-3079
Email: jasonmay @ usgs.gov
FAX: {916) 278-3071

U. S. Geological Survey, Water Resources Division (WRD)
6000 J Street

Piacer Hali

Sacramento, CA 95818-6129

Clifford Hui

Phone: (530) 752-6420
Email; ¢liff_hui@usgs.gov
FAX: (530) 752-8561

U.S. Geological Survey, Biological Resources Division {BRD)
U. C. Davis

278 Kerr Hall

Davis, CA 95616

Peggy Lehman

Phone: {916) 227-7551

Email: plehman @water.ca.gov
FAX:(916) 227-7554

Califomia Department of Water Resources (DWR)
Environmental Services Office

3251 S Street

Sacramento, CA 95816

lll. Type of Organization/Tax Status: Federal Agency
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V. Executive Summary

Project title: Assessment of the habitat use, trophic status, contaminant loads and
distribution of the Chinese mitten crab {Eriochelr sinensis) in frashwater habitats of the
Sacramente and San Joaquin River Basins.

Applicant names: Larry Brown, Jason May and Ciiff Hui, U.S. Geological Survaey, and
Peggy Lehman, California Department of Water Resources

Project Description and Primary Ecological Objectives: Since the discovery of
Chinese mitten crab {Eriocheir sinensgis) in the South San Francisco Bay in 1983, the
range and density of the Chinese mitten crab have rapidly expanded (Veldhuizen and
Hieb, 1998). The main focus of research on the Chinese mitten crab has heen
localized within the Sacramento-San Joaquin Delta, with littls study of the upstream
portian of the life cycle (K. Hisb, personal comm.). E. sinensisis a catadromous
organism which spends approximately 80% of its life cycle in freshwater habitats and
then returns to estuaries and the ocean to spawn (Halat and Resh, 1926}. A better
understanding of the freshwater habits and distribution of E. sinensis is needed to fully
svaluate its effacts on the ecosystem. Additionally, there is a need to assess the
contaminant loads of E. sinensis to help assess health risks for wildlife and humans that
consume them.

The primary goals of this project are to determine: (1) habitat use of E. sinansis; (2}
trophic status of different size classes of E£. sinensis; and (2) contaminant loads of E.
sinensis. A secondary goal is to determine the distribution of E. sinensis in selected
streams that support populations of anadromous fish species to determine the degree
of overlap between E. sinensis and anadromous fish populations, -

Volume | of the Ecosystem Restoration Program Plan (ERF), Vision for Invasive
Aquatic Organisms (pg. 463, February 1999) includes several strategic objectives or
targets for restoration of ecological processes and function 1o the Sacramento-San
Joaquin Rivers ecosystem, The results of the proposed study will provide basic
knowledge required to assess the magnitude of the effects of E. sinensis an freshwater
ecosystems. Such knowledge will help determine the relative importance of controlling
this invasive species In relation to other invasive species. This study provides data
addressing the following specilic objectives: (1) Reduce competition for food and
habitat and direct predation of key species by introduced species; (2) Restore primary
and secondary food web production capacities, by seeking to eliminate adverse effects
of introduced aquatic species; (3) Reduce impacts fo key spacies such as striped bass,
chinook salmon, and Sacramento splittail; and (4) Understand how invasive aquatic
organisms affect ecological processes and interactions.

This research will encompass more than 1,000 miles of the Sacramento-San
Joaquin River watershed. The findings of this project will support CALFED’s objectives
of protecting scosystem health, maintaining water supply, upholding levee system
integrity, and protecting human health.
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Monitoring and Data Evaluation: Maonthly menitoring at twelve selected sitas, six in
each watershed, will grovide data on habitat use of E. sinensis. Monitoring methods will
include trapping, beach seining, and electrofishing. Data will be collected over a six to
eight month period depending on flow conditions. Trophic status of one or more size
classes of E. sinensis will be established using stable isotope techniques. By
determining stable isctope ratios within potential food sources and within tissues of E.
sinensis, the importance of those foods in the diet of E. sinensis can be establishad.
Results of tissue analyses for contaminant 1oads will provide important information for
the assessment of health risk to wildlife and human populations. Data on the
distribution of E. sinensis in streams supporting anadromous fishes will provide an initial
assessment of the probability of significant interactions accurring among these spacies.

Budget Costs and Third Party Impacts: The cost for this study will be approximately
$343,083, assuming that the funding is received from an agency of the Department ot
the Interior. If funding is received from a different source, USGS-BRD requires a 16%
overhead charge rather than waiving overhead. This will increase the cost slightly.

This study appears to have no impact to third parties. Parties that may indirectly benefit
from this study are commaercial crayfish fishermnen, the state and federal water transfer
facilities and levee structural integrity interesi groups.

Local Coordination with Other Programs and Compatibillty with CALFED
Obijectives: All counties in which watk will occur have been notified by letter and will
recelve a copy of this proposal for their information and review. The principle
investigators will be available for any questions. This work will complement ongoing
and future mitten crab projects in the Sacramento-San Joaguin Delia and estuary
including a proposal by the Calilornia Department of Water Resources {DWR) to
evaluate mitten crab interactions with the benthic invertebrate community of the
Sacramento-San Joaquin Delta and a project starting in Spring 1999, headed by Tanya
Veldhuizen, that will fogus on habitat use of mitten crab in the Sacramenio-San Joaquin
Delta. Data collected on habital use, trophic position, contaminant loadings and
distribution of E. sinensis in the freshwater habitats of the Sacramento and San Joaquin
rivers will be shared with the Interagency Ecologica! Program (JEP) and California
Department of Fish and Game [CDFG), which will serve as a preliminary clearinghouse
for data until GALFED implements its own data archival and distribution system. This
study will provide essential data for understanding the full range of impacts of this non-
indigenous species within the Sacramento-San Joaquin River drainage.

This study will provide important data on ths habits of E. sinensis within the
frashwater ecosystems of the Sacramento-San Joaquin River drainage. The freshwatar
phase of the life cycle of  E. sinensis is virtuaily unknown. This information will be useful
for habitat managament and restoration efforts for important game and endangered
species.

This project will also provide ancillary information for CALFED's objectives of
ansuring adequate movement of water through the state and federal water pumping
facilities and the potential impacts of E, sinensis on levee structural integrity with the
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freshwater habitats of the Sacramento-San Joaquin river systems.

V. Project Description

This project will address the following aspects of the biology of E. sinensis within
the freshwater pottions of the Sacramento-San Joaquin ecosystem: (1) habitat use; (2)
trophic position of different size classes of £. sinensis in the food web; (3) contaminant
bady burdens, and (4} distribution of E. sinensis in selected watersheds.

Primary Questions/Hypotheses to be Addressed:

1. What habitat types does E. sinensis use in the freshwater portions of the
Sacramento-San Joaquin River drainage?

2. What is the trophic position of diffierent size classes of E. sinensis in the freshwater
habitals of the Sacramento-San Joaquin River drainage?

3. What specific contaminants and concentrations of contaminants are sequestered
within the tissues of E. sinensis?

4, What is the distribution of E. sinensis in selected watersheds that ara of concern
because of anadromous fish species?

Each of the following tasks could be funded as a separate study; however, an
integrated understanding of the biology of E. sinensis in the freshwater habitats of the
Sacramento-San Joaquin River systems requires the multi-disciplinary approach of the
proposed study. :

Task 1: Identify habitat use of E. sinensis in freshwater:

Habitat use of E. sinensis in the Sacramento and San Joaquin River watersheds will
be determined at several site types including mainstem river sites, tributary river sites,
and agricultural drains (Table 1, Attachment A). Evaluation of several site types will
pravide for a better understanding of the full range of potential impacts of £. sinensis on
the Sacrament-San Joaquin River ecosystem. Collection efforts at a total of twelve
selected sites will consist of trapping crabs from different types of habitats, which may
include any of the following: main channel, near-shore habitats, and back waters.
Additionally, the habitat types may be further stratified on the basis of available cover
such as aguatic vegetation, woody debris, and rip rap. Electrofishing and beach seining
will be used as supplamentary techniques to provide additional data and verify the
results of the trapping. These techniques will provide data on relative abundance of
mitten crab in the various habitats at each site.

Monthly sampling will provide information on habitat use during maturation of E.
sinensis in the freshwater habitals of the Sacramento-San Joaquin river system.
Sampling will be for conducted approximataly eight months (March 2000-October
2000).

Task 2: Trophic position of £. sinensis:

Effective control of invasive species such as E. sinensis requires a proper
understanding the position of the species in the trophic web of the ecosystem.
Determination of foad habits from gut contents can be difficutt bacause of diel
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fluctuations in feeding intensity, distortion of prey items by partial digastion andfor
maceration of prey itams, and ditferent rates of digestion of different food items. Alsg,
consumption of a type of food item does not necessarily mean it is important to the
nutrition of the organism. This problem is particularly acute for omnivorous organisms,
such as E. sinensis, which consume a wide array of animal, vegetabls, and detrital
material with very different digestibilities. This problem is most easily addressed by
using stable isotopas as a means to determine the trophic position of E. sinensis in the
food web structure of the freshwater habitats of the Sacramento-San Jeaquin River
system. Determination of the potential trophic impacts E. sinensis is an essential step in
understanding full range impacts of E. sinensis on the ecosystem.

Natural stable isatope ratios are routinely used to identify the diet of aquatic
organisms (Fry, 1988; Peterscn and Fry, 1987; Boon and Bunn, 1994; Minagawa and
Wada, 1984) and would be ideal for this study. The wide range of potential food
sources for E. sinensis have very distingt and easily measurable isotopic ratios. This
study will determine the seasonal use by different size classes of E. sinensis of detritus,
periphyton, macrophytes, amphipods, and other stream invertebrates. These studies
will be conducted at selected sites (Table 1, Attachment A) during Spring (April/May
2000) and Late Summer/Autumn {August/September 2000).

The primary goal of task 2 is to sample potential food sources {detritus, periphyton,
macrophytes, amphipods, and othar stream invertebrates) of ane ar more size classes
of E. sinensis for analysis of natural stable isotopes including 5*S, 5'°C, and 5'°*N.
These data are then used to determine the food sources important to the nutrition of E.
sinensis and to establish trophic relationships between E. sinensis and it's potential
food resources. Sampling will ocour seasonally to ensure sampling of a juvenile life
stage and of a pre-downstream migration adult life stage.

Task 3: Determine contaminants loads within tissues of E. sinensis:

The benthic habits of the Chinese mitten crab facilitates its exposure to
cortaminanis in sediments. Chinese mitten crab has been reported to contain greater
concentrations of some matals occurring in both the water column and the sediments
than do shrimps inhabiting only the water column {Ong Che and Cheung, 1988). E.
sinensis is also known to accumulate mercury (Bianchi and Gilles, 1996).
Concentrations of some contaminants could reach levels that are unsafe for human
consumption or consumption by other predators in the scosystem.

The contaminant burdens of E. sinansis occuning at sites (Table 1, Attachment A)
with known high levels of specific contaminants in the sediment (Brown, 1997, 1598;
Domagalski, 1998; MacCoy, in press) will indicate the maximum exposure that
consumers of crabs might experience. By comparing the data from mittan crabs at
sites with known high sediment concentrations of some contaminants to data from
mitten crabs collected at sites with lower contaminant concentrations in sediments and
to data from a random selection of crabs from the entire Central Valley drainage,
ranges and risks of exposure can be estimated for various consumers.

Because different consumers eat different portions of the mitten crab (e.9. humans
may eat the muscle and reproductive organs; wading birds may eat the entire craby},
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and because different contaminants are concentrated in different fissues {e.g. lead in
calcium-rich tissues like the carapace, organochloring pesticides in fatty tissues), the
specimens need to be divided into different tissue typas for contaminant analysis. The
tissues to be analyzed will be the hepatopancreas/gonads, muscle, and carapace.

Specimens will be collected at three sites, each previously reported 1o have a high
sediment lavel of either mercury, DDT metabolites, or polycyelic aromatic hydrocarbons
(PAHSs are praducts of combustion and may be carcinogenic}. Because each site has
high levels of only one contaminant typs, each site can serve as a low concentration
comparison site lar the other two contaminant types. Specimens representing a
sampling of the entire Cantral Valley drainage will be collected from the Sacramento-
San Joaquin Delta at Carguinez Straif betwaen the cities of Vallejo and Benicia.,
Collections will accur in August/September 2000, near the start of the downstream
spawning migration. Adult crabs {both sexes) will be collected so that each specimen
will have had the maximum amount of time to accumulate contaminants,

Chemical analyses will determine concentrations of 19 inorganic contaminants,
organochlorine compounds (DDT and metabolites}, and aromatic compounds {for
PAHSs).

Task 4: Assess the distribution of £, sinensis in streams supporting anadromous
fishes: :

Concems have been expressad by the some members of the IEP mitten crab
project work team regarding the potential impacts of E. sinensis on anadromous fish
populations (K. Hieb, personal comm.). The goal of task 4 is 10 assess the disiribution
of E, sinensis in selected reaches of the mainstem and tributaries of the Sacramento
and San Joaquin river systems that are of concem because they support populations of
anadromous fishes. Distribution will be assessed in at least three streams in sach of
the Sacramento and San Joaguin river drainages. Preliminary selections in the
Sacramento River drainage include the Yuba River, the American River, and Butte
Creek. Preliminary selections in the San Joaquin River drainage include the Stanislaus,
Tuolumne, and Marced rivers. Initial sampling locations on each stream will be based
on previous distrihutional records. Sampling will begin in these areas and proceed
upstream until no evidence of mitten crabs is found. Methods of capture may include
electrofishing, seining, trapping, netting, visual surveys, fishermen surveys, and hook
and line. Sampling period to investigate distribution of £. sinensis will cccur on a
monthly basis from March 2000 to October 2000.

Task 5: Writing and presenting finding of research:

Deliverables will include quarterly data submissions to the Interagency Ecalogical
Program web site, until CALFED implements its own data archival and distribution
system , and brief quarterly progress repotts to the quarterly IEP Newsletter. The same
material will be submitted to the California Departmant of Fish and Game. Reports will
include a final report of results to CALFED and related publications in peer-reviewed
professional journals. Results of the project will also be presented at professionat
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meetings.

Location/Geographic Baundaries of the Project:

The study sites of this project are located in the following counties: Butte, Calaveras,
Colusa, Contra Costa, Fresno, Glenn, Madsra, Merced, Nevada, Placer, Sacramento,
San Joaquin, Solane, Stanislaus, Sutter, and Yolo. Sea attached map for project
boundaries. Propased study sites and site codes are listed in Table 1, Attachment A.

Vi. Ecological/Biological Benefits

This project will significantly improve our understand of the full life cycle of £.
sinensis in the Sacramento-San Joaquin River system. Primary goals of this project are
to detemmine habitat use, trophic position, contaminant loads and distribution of E,
sinensis in selecled watersheds. Additionally, the findings from this study will provide
linkages of upstream life cycle information with angoing research focused in the
Sacramento-San Joaquin Delta and estuary.

The full impacts of E. sinensis in the Sacramento-San Joaquin ecosystem are not
fully understood at this time. Data from other geographic areas where mitien ¢rab is
native or where it has previously been introduced may not be applicable in our area
because of geographic varation in life history characteristics (Henmi, 1993; T.
Grosholtz, K. Hieb, and T. Veldhuizen personal comm., 1899). Ongoing and proposed
work in the Sacramento-San Joaquin river system primarily focuses on the estuarine
componant of the life cycle. Work is also needed on the freshwater component of the
life cycle fo fully understand the effects of this species on the ecosystem and to
accurately assess the importance of those effects in the context of CALFED goals and
objectives. Results of the study will be applicable to a number of CALFED objectives
and targets (Table 2}.

System-Wide Ecosystem Benefits:

This study will complerment ongaoing studies centared in the Sacramento-San
Joaquin Delta and estuary, Data on the upstream ecology of E. sinensis will help
provide a complete understanding of the ecology of this invasive species and allow for
assessment of all impacts on commercial and sport fisheries, endangered species and
general ecosystem function.

Compatibility with Non-Ecosystem Objectives:

The results of this study will be useful to CALFED programs other than the
Ecosystem Restoration Pragram. Concerns have been expressed regarding the
polential impacts of £, sinensis on the structural integrity of levee systems and water
transfer {pumps) systems of the Sacramenio-San Joaquin river system. Another area
of potential concem is the impact of E. sinensis on agriculiural community, specifically
tice growers. In China, where E. sinensis is native thera have been reports of juveniles
constming young rice shoots (Veldhuizen and Stanish, 1999; Halat, 1996). This study
will pravide useful information for assessing the potential impacts of E. sihensis on
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water transfar capabilities, the agricultural community, and the structural integrity of
levees.

Vil. Teéhnical Feasibility and Timing

A variety of methods of capturing mitten crabs are currently being tested (T.
Veldhuizen, parsonal comm., 1999). It seems likely that no single method will be
optimal for all sizes and life stages of mitten crab. The combination of sampling
meathods proposed is the best available and will be modified as sampling methodologies
are developed by others and during preliminary testing (unfunded)} of our own trap
designs and sampling methods. The methodologies proposed for determining trophic
status of mitten crab and contaminant concentrations in tissues of mitten crab are well
established. The probability of technical problems preventing completion of the work is
remote. No local examples exist of alternative approaches for determining distributional
patterns of Chinese mitten crabs during their upstream migration and foraging periods.
The multiple technique sampling protocol proposed is the best available.

The sampling period will begin at the end of the wet season and wilt includs the
major portion of the Chinese mitten crab life cycls in freashwater. The sampling season
is planned for March 2000 through October 2000. The sampling period could be
shortened in an extremely wet year because of high river flows but such circumstances
can not be anticipated. The proposed sampling period is practical in most years.
Scientific collection permits will be amended or renewed as appropriate for the mathods
and specific locations needed for this study.

Vill. Monitoring and Data Collection Methodology:

Ecological Objectives:

The objectives of this study are the following:

1. Determine habitat use of E. sinensis at selected sites within the Sacramento-8an
Joaquin River system.

2. Use stable isotope analysis to determine the trophic position of one or more different
size classes of mitten crabs.

3. Determine tissue burdens of selected contaminants (mercury and other inorganic
elements, DDT and metabolites, PAHs) in E. sinensis.

4. Document the distribution of E. sinensis in selected stream reachas within the
Sacramento-San Joaquin River drainage that are of concern because of anadromous
fish specigs,

5. Preduce high-quality interpretative journal articles of the study findings.

Monitoring Parameters and Data Collection Approach:

Task 1 will be addressed through monthly sampling, between March 2000 and
Cctober 2000, at selecled sites to determine the habitat use of E. sinensis. Mitten
crabs will be collected primarily by trapping within specific habitat types of interest.
Data will be in the form of catch per unit effort (CPUE), number of mitten crabs caught
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per hour within each habitat type. As a check on trapping efficiency, mitten crabs will
also be sampled by elactrofishing and seining. These data will be quantified as the
number of crabs caught per time electrofishing or the number of crabs captured per
surface area of water seined. Habitat use will be established on the basis of CPUE of
mitten crabs within specific habitats at a site.

Task 2 will include seasonal sampling (April/May 2000 and August/September 2000)
of possible mitten crab food types for stabls isotape ratios of *5, §°C, and 5'°N.
These data, In conjunction with stable isotope ratios in tissues of mitten crabs from one
or more size classes will be used to calculate the percentages of each food type
contributing to the diet of the mitten crabs. These results will clarify the trophic position
of mitten crabs in the food web and will aliow the potential direct and indirect impacts of
E. sinansis on the food web to be evaluated. Sampling will be conducted at four
selected sampling sites, two each from the Sacramento and San Joaguin river basins
Table 1, Attachment A).

Task 3 will include coliection of mitten crab specimens (five of each sex) during
August-September 2000, from Orestimba Creek (high concentrations of DDT and
metabolites), Dry Creek (high concentrations of FAHs), Bear River (high concentrations
of mercury), and the Sacramento-San Joaquin Delta between the cities of Vallsjo and
Benicia. The specimens wilt be frozen until the tissues are separated in preparation for
chemical analyses, Each individual will have separats analyses on muscle, carapace,
and hepatopancreas/gonad tissues. Each tissue sample wili be placed in a certified
chemically clean jar and maintained frozen until analyses. Analyses for inarganic
elements, organochlorines, and polycyclic aromatic hydrocarbons will be conducted by
laboratories under contract with the US Figh and Wildlife Service which monitors
contracls and quality via its Paluxent Analytical Control Facility in Laurel, Maryland.

Task 4 will includs monthly sampling for approximately sight months (March 2000Q-
CGotober 2000) to assess the distribution of £, sinensis within selected reaches of the
mainstem and tributaries of the Sacramento and San Joaquin rivers, Sampling within
each reach will be conducted using one or more of a variety of methods including
electrofishing, seining, visual observations, fishermen surveys, trapping, and hook and
line. Sampling will begin at the most upstream location where mitten crabs have
previously been reported and will continue upstream until no evidence of E. sinensis is
found. Data will primarily consist of the presence or absence of E. sinensis at specific
locations. A latitude and longitude will be recorded for each site using a GPS unit and a
map of the resulting distribution will be constructed. Monitoring paramsters and data
collection approaches for each cbjective are summarized in Table 3.

IX. Deliverables and Data Release

Deliverables will include quarterly data submissions to the Interagency Ecological
Program web site, until CALFED implements its own data archival and distribution
system , and brief quarterly progress raponts to the quarterly (EP Newslstter. The same
material will be submitled to the California Dapartiment of Fish and Game. Reports will
include a final report of results to CALFED and ralated publications in pesr-reviewad
professional journals,
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10
X. Data Evaluation Approach, Analytical Techniques, and Data Analysis

Task 1 data will be analyzed as CPUE of mitten crabs within the specific habitat
types available within each study reach. Analyses will be conducted for one or more
size classes, Size classes of milten crabs for analysis will be defined after evaluation of
length frequency histograms of carapace width. Differences among size classes or
sample areas will he explored with a variety of techniques including simple graphical
analyses and Chi-square comparisons. Other more complex statistical analyses
including analysis of variance and multivariate analyses may also be used if the data
are appropriate. ‘

Task 2 data will consist of single and multiple analyte comparisons of naturally
occurring carbon and nitrogen isotope ratios in tissues of mitten crab and potential food
sources. Differences in ratics amaong the food sources will allow determination, using
simple mixing equations, of the percent of each food source in the diet of mitten crab.
Isotope ratios will be determined from poaled samples of similar taxa {(medified from
Boon and Bunn, 1994). The most probable diet of mitten crabs is determined by
calculation of mixing equations which determine the cornbination of food organisms
required to account for the stable isotope ratios within the flash of the mitten crabs,

Task 3 data will be analyzed for differences among mitten crabs from different sites
in contaminant concentrations contained in specific tissues. Contaminant
concentrations in tissues of mitten crabs from each site will also be compared with
previously collected sediment contaminant concentrations as an indication of how
contaminant congentrations in mitten crabs may be related to sediment concentrations
and the ability of the mitten crab to accumulate certain contaminants. Differences
between sexes and concentration ranges of each contaminant will also be determined.
Stalistical comparisons will be made with analysis of variance or the nonparametric
equivalents.

Task 4 data will be analyzed as the presence or absence of mitten crabs at specific
sites. These data will be used to prepare distributicnal maps for the streams surveyed.
Data analysis approaches for each task are summarized in Table 3.

Xl. Local Involvement

At this time no local groups have been involved with the design of this study.
Access to sites will be through public access routes. If thare is an unforseen nged ta
access private property, most likely for Task 4, permission to access the area will be
obtained fram tand owners before the work proceeds. All counties in which work will
occur have been notified by letter and will receive a copy of this proposal for their
information and review. The principle investigators will be available far any questions.

Xil. Cost

Total cost of the project will be $343,083, assuming that the funding is received from
an agency of the Department of the Interior. If funding is received fram a different
source, USGS-BRD requires a 16% overhead charge rather than waiving overhead.
This will increase the cost slightly. All costs are shown in Table 3. Projected quarterly
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11
axpenditures are shown in Table 4.
Xlll. Schedule of accompllshing tasks and reports:

Oct-Dec 1999: Preparation and acquisition of equipment and materials

Jan-Mar 2000 Start tasks 1 and 4 in March 2000 ,
Apr-Jun 2000: Continue tasks 1 and 4; Complets first portions of task 4 in April 2000
Jui-Sept 2000: Continue tasks 1 and 4; Complete portions of tasks 2 and 3 in Sep 2000
Oct-Dec 2000: Finish tasks 1, 3 and 4 in October 2000.

Dec 2000-Jul 2001: Generate finishad reportsfarticles and present findings.

XIV. Applicant Qualifications
Personnel:

USGS, Water Resources Division
California District Office, Sacramento

Larry Brown (Biologist, GS-13) recelved a Ph.D. In Ecology from the University of
California at Davis in 1988. Dr. Brown worked as a Post-graduate Researcher at U.C,
Davis from 1988-1991. Starting in August 1991, Dr. Brown has worked for the USGS
as an Aguatic Biologist, except for a brief period (June 1997 through January 1939)
spent on a temporary assignment with the U.S. Bureau of Reclamation. Dr. Brown has
extensive experience in the aquatic ecology of California rivers and streams. Dr. Brown
will be the project chief/coordinator for this study and will alse participate in data
analysis and report writing.

Jason May (Biologist GS-7/9) has a B.S. in Aquatic Ecology from the University of
California at Davis. He has several years of experience In the field of aquatic ecology
and invertebrate zoology and is currently serving as a biclegist for the USGS National
Water-Quality Assessment Program in the Sacramento River Basin. Jason May will
lead the field operations, overses data entry, conduct data analyses, and participate in
report writing.

USGS, Biological Resources Division
Western Ecological Research Center, Davis Field Station

Clifford Hui [Biologist GS-13) received a Ph.D. in Environmental Physiology from the
University of California at Los Angeles in 1983. For eight years Dr. Hui was Station
Leader of the Davis Field Station where research focused on the impacts of
contaminants on wildlife. Dr, Hui will take the lead in the contaminant analysis portion
of this projest.

California Department of Water Rescurces

I —019590
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Environmental Services Office, Sacramento

Peggy Lehman (Environmental Scientist, ES-IV } has a Ph.D. in ecology from the
University of California at Davis . Dr. Lehman has used stable carbon and nitrogen
ratios to measure growth and nutrignt kinetics in estuarine ecosystems and will be
responsible for the stable isotope analysis. The isotope analysis will be dona in
conjunction with Dr. Howey Spera and Dr. R. Zierenberg at UC Davis, who ara
authorities in the area of isotopic analysis. Dr. R. Zierenberg has experiance with the
use of isotopes in ocean food webs, including deep sea vent communities, which
include crabs,
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Table 1. Proposed study sites for mitten crab studies for tasks 1, 2, and 3.

14

Task
Habitat Trophle | Contam-
Sita Cods use status inants
San Joaquln River System
Mainstem sites
San Joaqguin River near Vernatis s X --
San Joaguin River near Patterscn SJ2 -- -
San Joaquin River near Stevinson SJ3 -- --
Carquinez Strait, Sacramento-San Joagquin delta CS -- .- X
between Vallejo and Benicia {for contaminant range
and frequency)
Tributary/drain sites
Merced River at George Hatfiald State Park MR X -
Tuolumneé River at Modesto TR X - -
Orestimba Creek near Crows Landing (for DDT and ac - - X
melabaolites)
Dry Creek {for PAHs) DC -- -- X
Salt Slough near Stevinson 88 X -- --
Sacramento River Drainage
Mainstem sites
Sacramento River at Freeport SAC1 - -
Sacramento River at Sacramento. SAC2 - -
Sacramento River near Colusa SAC3 X -
Tributary/drain sites
Feather River near Micholas FR X -
Sacramento Slough near Karnak SACS - -
Bear River near Highway 70 (for Hg) BR X — X
Il 019593
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Table 2. Ecosystem Restoration Program strategic objectives and targets that will be
tacililated by data collected in this project. Pages in Volumes | and |l of the Ecosystem
Restaration Program Plan (February 1889) referring to the specific objectives and

targets are indicated.

15

ecological processes and interactions.

Pages in Pages in
Volume Valume
ERP Strategic Objectives/Targets I n
Restara primary and secondary feod web production 31,40 B1, 156
levels, by seaking to sliminate adverse sffects of
introduced aquatle spacies (Discussion of this topic
has been limited to the Bay-Delta. We believe
upsiream areas also need to be considered
especially with the introduction of mitten crab).
Maintain, protect, and improve rivering, freshwater 31, 40, 158, -
fish, and essential fish habitat. ) 162
Reduce competition for food and habitat and direct 40, 420, 421, -
predation of key species by introduced aquatic 423, 463
species.
Reduce impacts to key species such as chinook 480 28,29
salmon and steelhead trout.
Lessen impacts and improve numbers of commaercial 414 45
species such as signal crayfish.
Develop feasible and non-destructive means of 482, 467 81
control for introduced species.
Feduce adverse effecls of stressors and/er eliminate | ~ 420, 422 --
stressors.
Understand how invasive aguatic organisms affect 462 -

I —01935914
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Table 3. Monitoring parameters, data collection approaches, and data evaluatien approaches used to address the
ecological objectives of the study.

Ecological Objectives,
Hypotheses, and
Questions

Parameters and Approach

Data Evaluation Approach

Comments/Data Priority

What habitat types do mitten
crabs use in freshwater?
({task 1)

Sample different habitat types for
E. sinensfs on a monthly basis.

Assess Catch Per Unit EHfort
{CPUE)} in different habitat types.

Establish patterns of freshwater
habitat use for E. sinensis. High
Priority

What foods do mitten crabs
consume and do they vary
spatially, temporally , and with
crab size? (task 2)

Sample various biota for stable
isotope ratios of

3'%C, %8 and 5N ona
seasonal basis

Evaluate the relative fractionation
of slable isotopes present within
the lissue ol various biota.

Determine the food sources
important to nutrition of £,
sinensis, Use the results o
assess potential direct and
indirect effecis on other specias.
High Pricrity

What are the contaminant
loadings in the tissues of mitten
crab? {task 3)

Sample E. sinensis for inorganic,
organcchlorine, and PAH
compounds.

Compare contaminant
concentrations in mitten crab
fissues among sites and relative
to sediment concentrations
obtainad from previous studies at
those sites..

Will provide information on
bicconcentration of contaminants
by crabs and potential threals to
health of human and other
consumers of crabs. High
Priarity

What is the distribution of mitten
crabs in stream reaches
supporting anadromous fish
populations? (task 4)

Establish presence or absence of
mitten crabs at sites with known
GPS coordinates

Establish a distributional map.
High Priority

Report Writing {task 5}

Quartedy reports, final report,
and articles in peer-reviewed
professional journals.

High Priority
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Miscetl-
aneous
Direct | Materials Cosls Overhead |Direct Costs
Direct Salary and {inciuding| Total Overhead and + Overhead
Labor |Hourly] and |Acquisition]Analytical | vehicles Direct Rate indirect |and Indirect| Total by
Personnel | Hours | Rate [Beneflis| Costs Costs and fuel) | Costs’' Applied ? Costs Costs Task
reguipment and supplies: 2500 2750|USGS-BRD 0 2750
travel costs, office costs: 4000 A4D0{USGS-BRD 0 4400
Tot Task3: 147877
Task 4: Distribution
Jason May 320] 19.40 5208 62RGIUSGS-WRD 5965 12173
Technician 320] 15.63 5002 5002|USGS-WRD 4806 9808
GS 5/6
Total for Task 4: 21981
Task 5: Reports, Deliverables, and Data Analysis
Jagsan May 80} 19.40 1662 1552 |USGS-WRD 1492 3044
Peggy 175] 40.00 7086 7086[DWR 3370 10456
Lehman
Cliff Hui 460] 40.38] 18575 20433{USGS-BRD a 20433
Larry Brown 150] 32.13 4820 4B20{USGS-WRD 4640 9450
Editor 0] 386.75 2040 2040 USGS-WRD 2825 5765
Editerial 40] 22.00 880 BACUSGS-WRD 846 17286
staff
assistant
llustrator 40] 22.00 880 BO0|USGS-WRD B46 1726
{printing costs: 4000 4000 |USGS-WRD 3844 7844
Total for Task 5: 60444
Tagk Managesment
arry Brovﬁe 150 32.13] 4820 [ i {as20 [usas-wro | 4530] 9450

18
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Miscell-
aneous
Birect | Materials Costs Qverhead |Direct Costs
Direct Salary and (including | Total Overhead and + Overhead
Labor |Hourly] and |Acquisition] Analytical | vehicles | Direct Rate Indirect |and Indirect| Total by
Personnel | Hours | Rate [Benefits| Costs Costs | and fuel) | Costs' Applied * Costs Costs Task
(Lotai Cost of Project: 343083

' USGS-WEREC, Western Ecelogical Research Center, other dirsct costs 10% of net cost. The USGS-BRD office involved is a field office of the
USGS-WERC.

2 Overhead rates:

USGS-WRD standard overhead, 48% of gross cost = 12.5%-National Program Overhead + 36.5%-California District Office Qverhead (rent,
phones, furniture, office staff, etc.) :

USGS-WRD, California District Olfice Overhead for Laboratary Services, 24% of gross cost

USGS-BRD, Naticnal Program Overhead, 0% of net cost. This overhead rale is charged if the funds come through an agency of the Department
of the Interior. It is our understanding that these tunds will come through the U.S. Bureau of Reclamation. i the funds come through a non-
Department of Interior Agency, an overhead rate of 16% of net costs will have to be added to USGS-BRD charges.

DWR, 47.6% of net salary and benefits.

? USGS-WRD travel costs for all tasks are combined in this item because we anliclpate combining work for all tasks into the same field Irips. If
only soms tasks are funded, these costs will have 10 be adjusted,

il n
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Tabte 5. Quarterly budget.

20

Oct-Dec | Jan-Mar | Apr-Jun | Jul-Sep |Oct-Dec | Jan-Mar | Apr-Jun
Task 1999 2000 2000 2000 2000 2001 2001
Task 1 15498 15495 15495 15498
Habitat Use :
Task 2 Trophic 137832 13783 13783
Status
Task 3 6388] 135100 6389
Contaminant
Loacings
Task 4 5498 £495 5495 5495
Distribution
Task & 15111 15111 15111 15111
Reports,
Deliverables
Task 1575 1575 1575 1575 1574 1575
Management
Total 22567 36348 58358| 205971 23584 17197
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Attachment A: Proposed Sites for Chinese Mitten Crab Study
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United States Department of the Interior

U5, GEOLOGICAL SURVEY

Placer Hall, 6000 “J" Street
Sacramento, California 95819-6129
Phone: (916} 278-3098
FAX: (916) 278- 3071

April 7, 1809

Letter of intent to the County Board of Supervisors and the Planning
Department for the following counties:

Butte, Glenn, Sutter, Colusa, Nevada, Placer, Yolo, Calaveras, Sacramento,
San Joaguin, Solano, Contra Costa, Merced, Madera, Stanislaus, and Fresno.

Dear Caunty Board Supervisor ar Planning member,

This is a letter to inform you of a CALFED category Il proposal for work
to be undertaken in your county. Specifically, this research will focus on the
growing problem of the Chinese mitten crab (Erfocheir sinensis) within the
freshwater habitats of the Sacramento and San Joaquin river systems.
Aftached to this letter is a copy of the proposed work. Currently, all sites
selected for work are open to public access. If there is a need to access private
property then adequate permission will be obtained. Please feel free to contact
the principal investigators with any questions that you may have.

Thank you for your understanding and cooperation.

Sincerely,

Aguatic Ecologist

I —019601
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U.S, Departinent of the Interior

Certifications Regarding Debarment, Suspension and
Other Responsibility Matters, Drug-Free Workplace
Requirements and Lobbylng

Persons signing this form should refer to the regulations

referenced below far complate instructions: .

Certificalion Regarding Debarment, Suspension, and Qther
Responsibility Matters - Primary Covered Transactions - The
praspective primary padiclpant further agrees by
submitting this propesal that 1t wili include the clause
titled, "Certification Regarding Debarment, Suspension,
Inaligibliity and Veoluntary Exclusion - Lower Fier Covered
Transaction,” provided by the department or agency
entering Into _thls covered transaction, without
madification, in all lower tier covered transactions and in
all soficitations for lower tier covered transactions, See
below for language to be used; use this form for certification
and sign; or use Department of the {nterfor Form 1854 (DI-

Certification Regandfing Debamment, Suspensian, inaligivility

and Valuntary Exclusion - Laower Tier Cavered Transactions -

(See Agpendix B of Subpart D of 43 CFR Part 12.)

Certification Regarding Drug-Frae Workplace Requirements -
Alternate [. (Grantegs Other Than Indhviduals) and Allernale
Il {Grantees Wnao are Individuals) - (See Appendix C-of
Subpzrt D of 43 CFR Part 12) -

Signature on this form provides for compliance with
certification requirements under 43 GFR Parts 12 and 18. The
certifications shall be Ireated as a matedal representation of
fast upon which reliance will be placed when the Oepartment
of the Interor datermines to award the covered {ransaction,
granl, cooperative agreement or kan.

1954). (See Appendix A of Subpart O of 43 CFR Part 12.)

PART A: Certification Regarding Debarment, Suspension, and Other Respensibility Matters -

Primary Cavered Transactions

CHECK__IF THIS CERTIFICATION IS FOR A PRIMARY COVERED TRANSACTION AND 15 APPLICABLE.

{1) The prospective primary participant cerfifies fo the bast of its knowledge and belief, that it and its principals:

(a)  Are not presently debarred, suspended, proposed for debarment, declared ineligible, or voluntarlly excluded from
covered transaciions by any Federal department ar agency;

(b)  Have notwithin a three-year period preceding this proposal been convicted of or had a civil judgment rendered against
them for commission of fraud or a crirninal offense in connection with obtalning, atlempting to cbtain, or parfarming
a putlic (Federat, State or local) transaction or contract under a public transaction; violation of Fedaral or State

antitrust statutes ar commission of embezzlement, theft, forgecy, bribery, falsification or deslruction of records. making -

false slatements, or receiving stolen proparty;

{c)  Are not presently indicted for or otherwise criminally or civilly charged by a governmental entity (Federal, Stata or
focal) with commission of any of the offenses enumerated In paragraph (1)(h) of this certification; and

(d)  Have nat within a three-year period preceding this application/propesal had ene or more public transactions (Federal,
State or local) terminated for cause or default.

(2) Where the prospective pimary participant is unable ta certify to any of the statemenls in this certification, such prospechive

paricipant shall altach an explanation Lo this proposal.

PARY B: Certification Regarding Debarment, Suspension, Ineligibility and Yoluntary Exctusion -
Lower Tier Covered Transaclions

. »
CHECK__{F THIS CERTIFICATION {5 FOR A LOWER TIER COVERED TRANSACTION AND 15 APPLICABLE,

(1} The prospeciive lawer tier participant certifies, by submission of this propesal, thal neither i nor ts principals is pm.“"mlg
debarred, suspended, proposed for debarmenl, declared ineligible, or voluntarily excluded from padicipation In
transaction by any Federal department or agency.

(2) YWhare the praspactive lower tier participant is unable 1o certify to any of the slatements in this certification, such prospeciive
parlicipant shali attach sn explanation to this proposal. ‘

R TT
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PART C: Cedification Regarding Drug-Free Workplace Requiraments

CHECK, Xtﬁ THIS CERTIFICATION IS FOR AN ARPUCANT M.ﬂo IS NOT AN INDIVIDUAL
Allernate L (Grantees Qther Than Ind:vfdua!s)
A, The granlee certlf'es that it will or continue o provide a drug-free workplace by:

() Publishing a stalemenl notifying employees thal the ynlawful manufacture, distribution, dispensing, possession, or uge

of & controlled substancs is prohibited in the grantee's warkptace and specifying the actians that will be taken egalnst

employees for violation of such prohibiion: . .
(b}  Establishing an angeing drug-free awareness program to mfarm employzes abaul-
22) The dangers of drug abuse in the workplace:
) Tha grantee's policy of maintaining a drug-free workpiace;
(3) Any available drug counsaling, rehabiitation, and employee assistance programs; and
(4) The penalties that may be imposed upos emplayaes Tor drug abuse vialations accuring i the wurkplam

{c) Making it a requirement {hat each emplayee to be engaged in the performance of the grant be given a oopyof the
statement required by paragraph (a):

{d} Nolifying the employes in the statement requ\red by paragraph (a) that, 2¢ a condition of employment under the grant,

the employee will —
(1) Abide by the terms of the statement; and
(2) Notify the employer in writing of his or har conviction for a viotalion of 2 criminal drug statute occurring in the

warkplace no later than five calendar days after such conviction;

{e)  Nolifying the agency In writing, within ten calendar days after receiving natice under subparagraph (d}(2) from an '

employes or otherwise receiving actual nolice of such conviction. Employers of convicled employess must provide
nclice, including position tille, to every grant officer on whose grant activity the convicled employee was working,
uniess the Federal agency has deslgnated a central point for the reoerp! of such notices. Notfice shall includs the
identification numbers(s) of each affected grant;

(Y  Taking one of tha following actions, within 30 calendar days of receiving notice under subparagraph (d)(2), with
respect ty any employee who is $0 canvicled ~
(1) Taking appropriale personne! action against such an employee, up to and inchuding termination, consislent with

the requirements of the Rehabilitation Act of 1873, as ameanded; or
(2) Requiring such employee to participate satisfactorily In a drug abuse ass:slsnce ar rehabilitation program

approved for such purposes by a Federal, State, or local health, law enforcamant, or ather appropriats agency;

@ Making a good faith effort lo continue to maintain a drug-free workplace through inplemeﬁtaﬂon of paragraphs (a)
(3. (<}, (d). (=} and {n.

B. The grantee may insert in ths space provided belaw the site(s for the perfcrmance ormrkdcme in eonnechon wﬂh Lhe
" speciflc grant:

_Pla
s Al T Bl des s“tﬁe“é’””ty e e“ﬁdce& A
Sacramento County 95819-6129

Check___if there are workplaces an file that are nal identified hare.

PART D: Certification Regarding Prug-Free Workplace Requiraments

CHECK___JF THIS CERTIFICATICN IS FOR AN APPLICANT WHO I8 AN INDIVIOUAL
»

Allernate [l (Granteas Wheo Are individuals)

(a} The granlee cedifies that, as a candition of the grant, he or she will not engage in the unlawful manufacture,:

distribution, dispensing, possession, or use of a controlled substance in candudng any activity with tha grant;

(B) I canvicted of a criminal drug offense resulling from a vistation cocurring duiing the conduct of any acant activity. he

I —019603
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PART € Certification Regardmg Lobbying N )
Certification for Contracts, Grants Loans. and Coaperative Agreemants

CHECK__IF CERTIFICATION IS FOR THE AWARD OF ANY OF THE FOLLOWING AND
THE AMOUNT EXCEEDS $100,000: A FEDERAL GRANT OR CODPERATIVE AGREEMENT,

SUBCONTRACT, OR SUBGRANT UNDER THE GRANT OR COQPERATIVE AGREEMENT.

CHECK__IF CERTIFICATION IS FOR THE AWARD OF A FEDERAL
LOAN EXCEEDING THE AMOUNT OF $150,000, OR A SUBGRANT OR
SUBCONTRAGT EXCEEDING $100,000. UNDER THE LOAN.

The undersigned cerlifies, fa the bes! of his ¢r her knowledge and belief, thal:

(1) No Federal approprizted funds have been pald or will be paid, by or en behall of the unders:gﬂed to any parson for
influencing or attempting o influenca an officer or emplayea of an agency, & Member of Congress, and officer or employee
of Congress, or an emplayes of a Member of Congress in cannaction with the awarding of any Federal contraci, the making
of any Federat grant, the making of any Federal loan, the entering into of any cooperative agreament, and the exiension,
continuation, renewal, emendment, or modification of any Federal contract, grant, loan, or cooperative agreement.

{2 1fany funds other than Federal appropriated funds have been paid or will ba paid to any person for influencing or altempling
to influence an officer ar emplayee of any agency, a Member of Congress, an officer or employee of Cangress, or an-
employee of a Member of Congress In connection with this Federal contract, granl, lean, ar cooperalive agreement, the
undersigned shall complete and submit Standard Farm-LLL, "Disclosure Form to Reparl Lobbying,” In accordance with is
instructions. .

{3} Theundersigned shall require that the language of this cedification be included In the award documents for all subawards
sl all tiers {including subconiracls, subgrants, and contracts under grants, loans, and cooparative agrasments) and that al
subreciplents shall cartify actardingly,

This cerlification s & materfal representation of fact upon which reliance was placed when this transaction was made or entered
into. Submission of this certification is a prerequisite for making or entering inlo this transaclion Impased by Seclion 1352, title
31, U.8. Code. Any persan who Fails fo file the required centification shall be sub;act to & civil penalty of not less than $10,000
and nat more than $100,000 for each such faflure. :

As the autharized cedifying ofiicial, | hereby cerlify that the above specified cerlifications are true.

SIGNATURE OF AUTHORIZED CERTIFYING o%mm
Dr. Keil M.  Dubrovsky, Chief, Cent¥al Valley Programs

pATE April 14, 1999 ' . , )

TYPED NAME AND TITLE
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APPLICATION FOR ] OMB Approval No. 0343

2. DATE SUBMITTED Applicant idantifier
FEDERAL ASSISTANCE , ESUBTIED A
1. TYPE OF SUBMISSION: 3. DATE RECEIVED BY STATE State Application identifier
olication Preapplication N/A . N/A
Canstruction [ construction 4. DATE RECEIVED BY FEDERAL AGENCY |Fedecal idenifier
Noa-Construction [ Nen-Canstruction
5. APPLICANT INFORMATION 0 ,
Legal Nama: Organi zational Unit: . .
i.S. Geplogigal Survey i Water Resources Division
puldress (tiva oify; counly. Stals, and zjs code)r Mama and telaphona nomber of person to ba contacted on mattars inve
. i icati fra araa cody,
Placer Hall, 6000 J Street this application (5 4 )
Sacramento, CA 95819"6129 Larryv Brown (916) ;2_13-3098
6. EMPLOYER IDENTIFICATION NUMBER /Em))- 7. TYPE QOF APPLICANT: fanter sporopiate fatiar in bax)
E[E] opLlode 1 9518 A. State H. Independani School Dist. .
8. TYPE OF APPLICATION: . B. Caunty |. State Controlled Institution of Higher Leaming
C. Municipal J. Privata Unlversity - :
Conti
' K] New ] Continuation [ reviaten . Tommabio X inclar Troe
¥ Ravision, sntar appropriate fetter{s) in box(es) D D _ E.Tnterstate L individuat
. F. Intermunicipal M. Profit Organization
Alncrease Award B, Decreasa Award G Increass Duration G.Speclal Distict  N. Othar (Speciyy) ___Lederal

D. Decrsase Duration  Otherfspaaiiy):

9. NAME OF FEDERAL AGENCY:

U.8. Geological Survey

10. CATALOG OF FEOERAL DOMESTIC ASSISTANGE NUMBER: T, DESCRIPTIVE TTTLE OF APPLIGANT'S PROJEGT:
' —i] Assessment of habitat _use,cgrop_hic.
Dj“‘:[:[] status, contaminant loads, and dist
Tme: N/A bution of the Chinese mitteén crab

12. AREAS AFFECTED BY PROJECT (Gfes, Courios, Giates, slofr ButTe, | (Eriocheir sinensis) in the frash-
Calaveras, Colusa, Contra Costa, Glemn, water habitats of the Sacramento. anc

%meﬂmm cont| San Joaquin River Basins. . :
13, PROPOSED PROJECT (14, CONGRESSIONAL DISTRICTS OF: l\‘_}_

o ap Jo i
Egggglé];: tén?sg_]aus?qgﬁ%ier,

Start Date Ending Data  |a. ficant - |o. Project an
300 | ejor | ELs . o
15. ESTIMATED FUNDING: 16. I5 APPLICATIUN SUBJECT TO REVIEW BY STATE EXECUTIVE .
' , CADER 12372 PROCESS?
&, Faderal - s w
343,038 - a. YES, THIS PREAPPLICATION/APPLIGATION WAS MADE
b. Apjlicant s R AVAILABLE TO THE STATE EXECUTIVE ORDER 12372
' PROCESS FOR REVIEW ON: .
. Slaly $ = :
DATE
4, Locs) : 3 . =
b.Mo. [} PROGRAM IS NOT COVERED BY E. 0, 12372
». Othar 5 . = [ 08 PROGRAM HAS NOT BEEN SELECTED BY STATE
: FOR REVIEW . . .
. Program Lncems " = .
17. 15 THE AFPPLICANT DELINGUENT ON ANY FEDERAL DEBT?
9. TOTAL $ ' = . [T} ¥ea 1f "Ves," sttach an explanation. ' [no

13, TO THE BEST OF MY KNOWLEDGE AND BELIEF, ALL DATA IN THIS APPLICATION/PREAPPLICATION ARE TRUE AND CORRECT, THE
DOCUMENT HAS BEEN DULY AWTHORIZED BY THE GOVERNING BODY OF THE APPLICANT AND THE APPLICANT WiLL COMPLY WITHTHE
ATYACHED ASSURANCES IF THE ASSISTANCE IS AWARDED.

a Typa Name of Authorlzed FReprasental b. Titha c. Telephone Numbar

Dr. Neil M. Dubrovsky - - “hief. Central Valley PYograms __ (916) 278-3078

. Stgnalure of Autherized Reprasants ‘@{ W e. Dala Signed ) -
T — Py Yy T

Dran s Eatitina tlaabda rd L S D
Il —01 96005

|-019605
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BUDGET INFORMATION - Non-Construction Programs

A

Grant l;cf:;gram Dgptnlog of Fa::aral Estimated Unobligaled Funds - New or Revised Budget
o’:Totlvi?y mﬂfn?::!.s ance - Federal Non-Federal Federal Non-Faderal Tatal
{a) (2] {c) (d) (e} {0 : (g}
5 3 |8 5 .
lesearch . . M"LTD:L.Q : ’ 343,038
Totals § . ¥ 3 . ¥ §
I#?“-.‘.‘»'::-‘ e e e CHIONTE , ; : ; ; 4
'GRANT PROGRAM_FUNCTION OR ACTIVITY Total
o biect Class Calegories m 3 ) @ @)
$ 3 ¥ $ 5
: a, Personnel . 105,597
b. Fringe Benefits
o
o c. Travel 12.000
o d. Equipment o . 32,808
a. Supplies ‘ 20,3809
f. Contractual ‘ '
g. Consiruction
h, Other
l. Total Direci Chargas (sum of Sa-6h)
I. Indirect Charges .
k. TOTALS (sum of i and 6]) I ’ ¥ : 2 $

1 Edilon Usable ' . " Authorized for Locat Reproduction - » g  Standard Fom 4247 Rev. 492
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: LA 0 T B
Aoty b av ._.,"‘M.J.I'ffuﬁft* W Arl"iﬂ_'xl

(a) Grant Program

(bl Applm

{c) State

(d) Other Sources

(o) TOCTALS

TOTAL {stm of fines 8 - 11)

Total for 1sl ‘rur

-I ,n[)-‘l"tu‘l;l

© 2nd Quamar

3m Quaner

4“1 Qunrler

~ Federal o 3 T s

CI’ NonFederat

: TOTAL (sum of Iines 13 and 14)

o RS TN 7 B AANCE R HE RO E T2y 8 e P A e
° ( GrntProgam By Pt F?;%iiiﬁ”“‘”“ SN 1T [ Foum
~March 01,2000 - \Jupe 312001 . 343,038 ‘ i I?

. TOTAL [sum of Iines 16-19)

Dlrect Charges:
$343,038
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f

10.

n.

Will comnply, as applicable, with the provisions of the Davis-
Bacon Act {40 U.5.C. §§276a to 276a-7}, the Copeland Act
(40 U.S.C, §276c and 18 U.8.C. §874}, and the Contraci
Work Haurs and Safety Standards Act (40 U.S.C. §§327-
333), regarding labor standards for {ederally-assisted
construction subagreements.

Wil comply, if applicabla, with flood insurange purchase
requirements of Section 102(a) of the Flood Dizaster
Pratection Act of 1973 (P.L. ©3-234) which reguires
recipients in a special flood hazard area to paricipate in the

. program and to purchase flood fnsurance if the intal cost of

insurable construction and acquisition is $10,000 or mora.

Will comply with_environmental standards which may be
prescribed pursuant to the following: (a) institution of
environmental quality control measures under the National
Environmental Policy Act of 1983 (P.L. §1-190) and
Executive Order (EQ) 11514; {b} notification of vialating
faciliies pursuant to EQ +1738; (c) protection of wellands
pursuant o EO 11990; (d) evaluation of flood hazands in
fioodplains in accordance with EOQ 11386, (e} assurance of
project consistency with the approved State management
program developed under the Ceastal Zone Managament
Act of 1972 (16 U.S.C. §5§1451 et seq.); {f} conlormity of

- Federa! actions 1o State (Clean Air) Implementation Plans

under Section 17&{c) of the Clean Air Act of 1955, as
amended (42 U.SC. §57401 et seq); () protection of
underground sources of drinking water yunder the Safe
Drinking Water Act o 1574, as amended (P.L. 93-523);
and, (h) protection of endangered species under the
Endangered Species Act of 1973, as amended (P.L. 93-
203).

12,

13.

14

15.

16.

17.

18.

Will comply --ith tha Wild and Scenic Rivers Act of
1968 (16 U.S.C. §51271 et seq.) telated o protecting
components ar potential components af the patienal
wild and scenic rivers system.

Wil assist the awarding agency in assuring compliance
with Seclion 106 of the National Historic Preservation
Act of 1988, as amended (16 1.5.C. §470), EO 11583
{identification and protection of histeric properties), ang
the Archaeological and Historic Preservation Act of
1974 (16 LL.5.C. §§4692-1 et seq.).

Will comply with P.L. 93-348 regarding the protection of -
human subjects involved in research, development; and
related activities supparted by this award of assistance.

Will comply with the Laboralory Anlmal Welfare Act of
1966 (P.L. B9-544, as amended, 7 U.5.C. §§2131 el
seq.) pertaining to the care, handiing, and treatmant of
wanm bleoded animals held for rasearch, teaching, or
other aclivilias suppotied by this award of assistance.

Wili comply with the Lead-Based Paint Poisoning
Prevention Act {42 U.5.C. §§4801 &! seq) which

prohibits the use of lead-based paint in construction ar -

rehabilitation of residance structures.

Will cause {o be performed the required financla! end
compliance eudits In accordance with tha Single Audi
Act Amendmeants of 1986 and OMB Circular No. A-133,
“Audits of States, Local Gavernments, and Non-Profit
Organizations.”

Will comply with all applicable requirements of afl other
Federal laws, executive orders, regulations, and policies
governing this program. .

SIGNATURE

AUTHORIZED CERTIFYING OFFICIAL

ciuaw%_

TITLE

€hief, Central Valley Programé

APPLICANT QRGANIZATION

U.S. Geological Survey, WRD

DATE SUBMITTED
H-15-2G
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